Ceramide-induced apoptosis of D283 medulloblastoma cells requires mitochondrial respiratory chain activity but occurs independently of caspases and is not sensitive to Bcl-xL overexpression.
Ceramides are potent lipid second messengers that are involved in apoptotic and hypoxic/ischaemic neurone death. We investigated the role of mitochondria and the mitochondrial apoptosis pathway in ceramide-induced cell death using human D283 medulloblastoma cells with a reduced mitochondrial DNA copy number (rho- cells) and a corresponding defect in mitochondrial respiration. Treatment with the complex I inhibitor rotenone, C2- or C8-ceramide induced cell death in D283 control cells, while rho- cells were significantly protected. In contrast, activation of the mitochondrial apoptosis pathway by transient overexpression of the pro-apoptotic Bax protein or exposure to the kinase inhibitor staurosporine induced apoptosis to a similar extent in control and rho- cells. Overexpression of the antiapoptotic protein Bcl-xL failed to inhibit the toxic effect of C2-ceramide in D283 control cells, and no significant increase in caspase-3-like protease activity could be detected during the death process. Despite this, C2-ceramide induced significant chromatin condensation and cell shrinkage in D283 control cells, reminiscent of apoptosis. These morphological alterations were associated with the activation of calpains. Both apoptotic morphology and calpain activation were attenuated in rho- cells. Our data indicate that the apoptosis-inducing effect of C2-ceramide may require mitochondrial respiratory chain activity and can occur independently of the mitochondrial apoptosis pathway, but involves the activation of calpains.